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LOADCENTERS 
SECTION 16471A 


SECTION 16471A 
LOADCENTERS TYPE CH 


PART 1 GENERAL 


1.01 SCOPE 


A. The Contractor shall furnish and install loadcenters incorporating circuit breakers of the 
number, rating and type as specified herein and as shown on the contract drawings. 


1.02 REFERENCES 


A. The loadcenter and all components shall be designed, manufactured and tested in 
accordance with the latest applicable standards of UL and NEMA including: 


oarwon > 


UL 67 — Standards for Panelboards 

UL 50 — Standards for Cabinets and Boxes 

UL 489 — Standards for Molded Case Circuit Breakers 

UL 869 — Standards for Service Equipment 

Federal Specification W-C 375B — Circuit Breakers 

Federal Specification W-P 115b — Panel Power Distribution Type 1, Class 2. 


1.03 SUBMITTALS — FOR REVIEW/APPROVAL 
A. The following information shall be submitted to the Engineer: 


1. 


6. 
re 


Dimension outline drawing 


2. Component list 
a 
4. Loadcenter ratings including: 


Knockout configurations 


a. Voltage 

b. Continuous current 
c. Short-circuit rating 
Breaker ratings including: 
a. Voltage 

b. Continuous current 
c. Interrupting ratings 
Cable terminal sizes 
Product data sheets. 


1.04 SUBMITTALS —- FOR CONSTRUCTION 
A. The following information shall be submitted for record purposes: 


1. 


2 
3. 
4 


Final as-built drawings and information for items listed in paragraph 1.04 


. Wiring diagrams 


Certified production test reports 


. Installation information including equipment anchorage provisions 
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LOADCENTERS 
SECTION 16471A 
5. Seismic certification 


The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


1.05 QUALIFICATIONS 


A. 


B. 


The manufacturer of the loadcenter shall be the manufacturer of the circuit breaker within the 
loadcenter. All breakers shall be full size. 


For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


C. The manufacturer of this equipment shall have produced similar electrical equipment for a 


minimum period of seven (7) years. 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of Uniform Building Code (UBC) for zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
switchgear manufacturer and be based upon testing of representative equipment. The test 
response spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 
2.15g’s (3.2-11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests 
shall fully envelop this response spectrum for all equipment natural frequencies up to at least 
35 Hz. 


--©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the California Building Code (CBC) through zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the switchgear manufacturer and be based upon testing of representative 
equipment. The test response spectrum shall be based upon a 5% minimum damping 
factor, CBC: a peak of 2.15g’s, and a ZPA of 0.869’s applied at the base of the equipment. 
The tests shall fully envelop this response spectrum for all equipment natural frequencies up 
to at least 35 Hz. 


-- ©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer’s certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the switchgear manufacturer and be 
based upon testing of representative equipment. The equipment manufacturer shall 
document the requirements necessary for proper seismic mounting of the equipment. The 
test response spectra shall meet or exceed the required response spectra peak acceleration 
of 1.6g’s (3.2-11 Hz) and a ZPA of 1.0g as specified in the BOCA National Building Code, for 
all equipment natural frequencies up to at least 35 Hz. 


The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 


* Note to Spec. Writer — Select one 
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LOADCENTERS 
SECTION 16471A 


state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 


3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 

REGULATORY REQUIREMENTS 
A. The loadcenters shall be UL labeled. 


DELIVERY, STORAGE AND HANDLING 
A. Equipment shall be handled and stored in accordance with the manufacturer’s instructions. 


OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped, and shall include instruction leaflets and instruction bulletins for the complete 
assembly and each major component. 


PART 2 PRODUCTS 


2.01 


2.02 


MANUFACTURERS 

A. Cutler-Hammer — Type CH 

B® 

Cc. © 

The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 


specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


RATINGS 


A. Loadcenters shall be rated for 240 volts AC and shall have short-circuit ratings as shown on 
the drawings or as herein scheduled, but not less than 10,000 amperes RMS symmetrical. 


B. Breakers shall be a minimum of 125-ampere frame. Breakers 10- through 125-ampere trip 
size shall take up the same pole spacing. 


C. Loadcenters shall be labeled with a UL short-circuit rating. When series ratings are applied 
with integral or remote devices, a label shall be provided. Series ratings shall cover all trip 
ratings of installed frames. It shall state the conditions of the UL series ratings including: 


1. Size and type of upstream device 


“s Note to Spec. Writer — Insert data in blanks 
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SECTION 16471A 


2. Branch devices that can be used 
3. UL-series short-circuit rating. 


2.03 CONSTRUCTION 


2.04 


2.05 


2.06 


A. 


B. 


Loadcenters shall be Cutler-Hammer type CH or approved equal meeting all ratings and 
features specified herein. 


All interiors, with the exception of the branch circuit breakers, shall be completely factory 
assembled with main breaker, main lugs or no main device. 


Interiors shall be so designed that circuit breakers can be replaced without disturbing 
adjacent units and without removing the main bus connectors and shall be so designed that 
circuits may be changed without machining, drilling or tapping. 


Physical means must be provided to prevent the installation of more over-current devices 
than that number for which the enclosure was designed. Full size breakers are required. 


Home Surge Panels shall consist of a factory-mounted surge suppression device (120/240 
volt (L, L, N, G) with a surge current capacity of 70 kA, thermal cut-off fuses, an audible 
alarm, as well as visual status Indicators. The let-through voltage of the surge device shall be 
400 volts, AC. The surge device and audible alarm shall be fed from separate, factory- 
mounted circuit breakers, and shall be factory-wired, requiring no further contractor 
installation than normally required for loadcenter installation. 


BUS 


Bus bars for the main and cross connectors shall be of copper construction in accordance 
with UL standards. Busing shall be braced throughout to conform to industry standard 
practice governing short-circuit stresses in load centers. All connection points shall be tin- 
plated copper. Bus bars shall be mounted to a rigid metal backpan. 


Neutral busing shall have a suitable lug for each outgoing feeder requiring a neutral 
connection of same ampacity as branch. 


WIRING/TERMINATION 


A. 


B. 


All wire connectors and terminals shall be of the anti-turn solderless type and suitable for 
copper or aluminum wire of the sizes indicated. All connectors shall meet the “Requirements 
for Wire Connectors and Soldering Lugs” UL 486B. 


All loadcenters where marked shall be suitable for use with 60/75 degrees C rated wire. 


CIRCUIT BREAKERS 


A. 


Circuit breakers shall be molded case type, 3/4-inch wide per pole. Multi-pole circuit breakers 
shall be of a stack pole design to provide electrical phase isolation and have an internal 
common trip. 


Each pole of the circuit breaker will have inverse time delay overload and instantaneous 
short-circuit protection by means of both thermal and magnetic sensors. 


The circuit breaker calibration shall not be affected by environmental changes in relative 
humidity. Breakers shall be calibrated after assembly. 


All circuit breakers shall be operated by a toggle-type handle and multi-pole circuit breakers 
shall have an internal common trip mechanism. The circuit breakers shall incorporate trip 
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mechanisms that are mechanically trip-free from the handle. The handle position shall 
provide good visual trip indication. 


Contacts shall be of non-welding silver alloy. 
All branch breaker handles shall be of a different color than the case of the breaker. 


All circuit breakers shall be molded case thermal-magnetic quick-make/quick-break, over 
toggle type. Loadcenters shall be suitable for use in systems having a short-circuit capacity 
of *[10,000] [25,000] [42,000] [65,000] [100,000] RMS amperes at the loadcenter location as 
indicated on the drawings. 


Branch breakers shall be full-size and have a range of 10 amperes through 125 amperes. 
Plug-in surge arrestor shall be available for single-phase applications 5 ma and 30 ma 
ground fault breakers for personnel and equipment protection through 60 amperes 2 poles 
shall be as indicated on the drawings. 


All terminals shall be listed for use with copper or aluminum conductors. Terminals shall be 
of the box lug design. The terminals shall meet UL 486B requirements and shall be suitable 
for use with either 60 degree or 75 degree C wire. (Unless otherwise specified) 


Breakers shall be SWD rated and/or HACR rated as required. 


Where indicated on drawings, supply arc fault circuit interrupters (AFCI) or arc fault circuit 
interrupters with ground fault circuit interruption (AFCI w/GFCl). The breaker shall provide 
parallel arc detection and protection in addition to overload and short-circuit protection. AFCI 
breakers shall be “Classified for mitigating the effects of arcing faults” or conforming to UL 
Standard 1699 and as defined by article 210-12 of Section A of the 1999 NEC. 


Main Circuit Breakers greater than 125 amperes shall be a molded case design. Main 
breakers utilizing 4-pole bundled mains are not permitted. Single-phase main breakers 200 
amperes and less shall have a side-to-side toggle mechanism allowing for top or bottom 
mounting. 


2.07 ENCLOSURES 


A. 


B. 


C. 
D. 
E. 


Loadcenters shall have NEMA 1 general purpose or NEMA 3R rainproof enclosures as 
indicated on the drawings and shall be surface mounted, except where noted. 


Boxes shall be made from cold rolled code gauge sheet steel having multiple knockouts, 
except where noted. Raintight boxes shall use galvanized steel or an approved coating 
system which meets or exceeds standards for outdoor type 3R enclosures. Boxes shall be 
of sufficient size to provide at least a minimum code gutter space on all sides. 


The cover shall have an easy adjustment feature for flush applications. 
Boxes shall be factory assembled into a single rigid structure. 
Provide circuit breaker marking labels and directories. 


2.08 TRANSIENT VOLTAGE SURGE SUPPRESSION 


A. 


Where indicated on drawings contractor shall provide a 120/240-volts AC *[Clipper Home 
Surge Protector Device] [plug-in surge protection device]. 


* Note to Spec. Writer — Select one 
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The Clipper Home Surge Protector shall be supplied in its own rugged steel enclosure and 
must be suitable for either surface or flush mounting external of the loadcenter. The device 
shall provide surge protection for the loadcenter as well as protection for: two (2) incoming 
telephone lines and one (1) incoming coaxial cable. The surge protector shall be installed in 
accordance with NEC Article 280 and be listed under UL 1449, (2nd Edition), and UL 497A. 
The units shall be CSA certified and be tested to meet ANSI/IEEE Category B3 and C3 
levels. The surge protector shall incorporate a surge plane design to facilitate a common 
point of grounding for all connected power, telephone and coaxial incoming conductors. The 
device shall provide as a minimum, the following protection: 


1. Up to 39 kA surge current protection per phase for transients on the incoming AC line. 
2. Upto 10 kA surge protection per pair for telephone lines. 
3. Up to 5 KA line to shield (ground) protection for coaxial conductors 

-- ©OR -- 


A. The surge protection device shall be capable of plugging onto a maximum of two adjacent 
spaces in single-phase loadcenter. The device shall provide, as a minimum, up to 10 kA 
surge current protection per phase for transients on the incoming line. 

B. Surge protection devices must be equipped with LEDs to indicate proper functioning of the 
internal electronics. 

2.09 FINISH 

A. Boxes and trims shall be finished with a high scratch resistant aesthetically pleasing finish. 

The finish paint shall be of a type to which field applied paint will adhere. 
PART 3 EXECUTION 


3.01 INSTALLATION 


A. The equipment shall be installed in accordance with manufacturer's recommendations. 


B. The equipment shall conform to all NEC and local codes. 


* Note to Spec. Writer — Select one 
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